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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PURPOSE: To obtain an element having a light emitting 
layer composed of a compound assuming light emission 
of specific blue to bluish green and an adhesive layer 
composed of a metallic complex of 8-hydroxyquinoline 
(derivative) and capable of improving luminous 
homogeneity and suppressing deterioration of initial 
brightness. 

CONSTITUTION: The objective element having a light 
emitting layer composed of a compound, expressed by 
formula I (R1 to R4 are H, 1-6C alkyl. 1-6C alkoxy, 7-8C 
aralkyl. etc.), the formula A-Q-B (A and B are 
monofunctional group obtained by removing one H from 
the compound expressed by formula I; Q is bifunctional 
group cutting a conjugated system) or formula II [A1 is 
(substituted) 6-20C arylene or bifunctional aromatic 
heterocyclic group; A2 is (substituted) 6-20C aryl or 
monofunctional aromatic heterocyclic group; R5 and R6 
are H, (substituted) 6-20C aryl. cyclohexyl, etc.] and 
assuming light emission of blue, greenish blue to bluish 

green and an adhesive layer, composed of a metallic complex of 8-hydroxyquinoline (derivative) 
and having a smaller thickness than that of the light emitting layer. 
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2 



R ' 



\ 

I 



C-CH-Ar-CH 



( I ) 



~ 8 ©7 9;V+;V«. lt«l*.5V»f±*S11tt0^3(lft 6 ~ 
lft*»l~6©7;i'3 + ->»*^-r. 

«*it»±^*fti~6ro7JW=*';w*. »*icl~6 

®7;i'3+v-». K*«7~8cD77;i^+m 

6~ 1 8®7U-;i':t+v'S. ^JES 1 ~ 6 <07->Jl. 

x^'ujvs, gi3(i»6~2 o<o7U-;v*;PiP~;PS. 
i~6W7;i^a+v'*jl.3j?n;i.it. fr:;!^*, jmjy 

*fcSVWCft;ioTViTfccfc<. R' tR» ;fej;r;R> 

R' R* 

A* -i=i-A' -Q-A' 



*»6~2 0CD7'J-;Uai4*fcL, #-fll*i$nTt» 

;i'K nv, pi^'v^-rnTfc.fcK fit. Ar*««fi8i 
7xrw>©«^, Ri ~R^ tt-en^'njKsnfti-e 
©7;i<'3^^->3t, ift*ft7~8©79;i<'=*';i'«. W6kth 

i'ji'S. 7'j-;i/:t=^^v'»j:oatfnfc'b©r* 

2.. ) , HRS (II) 

[fl;2] 

A - Q - B • • • (II) 

^ ««f. A&r/Bfi, iE-n-fn±SB-jRjc (i) t«s 
n-sft^**^ e. 1 o©**iST£iiS!i'»&-«iss*L. 

5>-'(B**3K-r. ) XH-)RiC (III) 
[fl:3] 



• • (111) 



(^•f). A' »ll»%-&Vi»4K{iS|©iiililft6-v'2 0© 

7';-^>*xii:s«©3r#»«*ai^**f. je^ so 

Mr, /^7©(ri-rnTfeJ;Vi. A* (IB 
ift».5 HI4tS«ft©lt*ft 6 ~ 2 0 ©7 'J - jPS Xtt- 

n, «*l*5V^ti«l«lft©M?tic6~2 0© 

7'J-;VS. vi'O^+S/^S, HB©^»Sl«*SSiC 
0©7;W+;HI, ^*ft7~2 0©7 
7;i'+JV«X(4Kjf?» 1-10 ©7)Wn:^^->«&^r. 
;i*5. R« , R« [iR— t?>bS;*-:?T'b<kv>. :lz.x. 
■SS«ti±, *-lift©»^, 7)i'=i^;i'«. 7'j-;u:t 

=¥vlt. 75/»XJ4«*»«^«'bKf4*U;&:l'i 40 
fifn fe b < «^fifa©5Ma!XliAMaf^£Jgfi£ L- T J: 
<tt7f:f8fn©EHaiXJ4AAijl&Jg*L.TfcJ:ti. * 

fc, Q{4, *s*^«)-flf»£«-r. ) TfS^n^ *^ 

©&««**^e»*ttt)fc, -f®J»5«tWI35t3t)B© 

•fe>X*?. 50 



to 0 0 1] 

[feii^©p»i^iei^] 

■fe^XJU^lCMt, (456316*^-14 *I^± 3 -li-. 18 
[0 0 0 1] 

[a*©S«Rt^li|i»*«»ft t J: a t-rsaui] :LVi; 
^^J^5*•y-t>X^IIT (ELIU^) }4v Sa5!3fc©fc 

«|E L*i^t4BlJD«ffiS;*:«tCfiTS13-5 C: t*JT#S 
©T, #««ff-*7©l«56*iJtJe)e.tlTt>5. WIH* 
«EL*^©)|||fiEfc:3ViTJ4, »a/f8)tS/|f|a*fi 

aABS:!iJ®t»&i;TR(t^>«ifS*Jtte,nTt>5. n© 

J; ■S !S:*^«^(C:feViTli5«t4563tJB t©#«tt**+^J- 
«W34«*JfiTb. «)t^^— ^^tc«ti«^lc4i^3t 
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(3) 



<tfm¥4 - 3 3 2 7 8 7 



[0 0 0 2] m^^M'METLKfill 

fc»»t«J (4#PI¥2 - 1 9 5 6 8 34>«) ft$S*t*»f 10 

btli. !f#BB¥2- 1 9 5 6 8 3^2i«S.r/#IB¥2-2 
5 5 7 8 8i^aiC*5l>Tfe, ±t3«.'fe»C«-:?#iE?LKfe 
Ji t UT 8 - b H y U >«|#^<:«tffi VI & nxt^ 

W5KiK'7O«3t«i**»0. 3 dm-W') t*** 
ftUfcCrafe?.. #S¥2 - 2 4 2 6 6 9^S. 

«FiS¥2 - 2 7 9 3 0 4^«tlt3«$nTV»S«!|Ef$55 

T?*, 79y h/^*;Px-f;^7'V"f*®:7;v*9 

R • 

\ 

C-CH-Ar-CH= 

/ 
R • 

». ^*»7~807^;w*;us, Bft*5V5«MH*i 

0^*»6~l 8©7'J-;i'», HSl$.^.VHiiUB«© 
8©7'J-;W:t-^=v'». ^*ftl~6®7;i'3=^r>'S* 

*fti~6©7;V3:^i/». iei*»7~8©77;v=!^;i^ 

«««:6~1 8(D7U-;i':t+->», ai«ftl~6 
©7->;V«, ^*»l~6<D7->;i':t*v'S, *;i'3p=^^ 
X^^UJl'S, ;^ll»:6~2 0CD7'J-;i'*;V:iH 
-AS, M*IS6~2 0©7'J-;l':t-+v*;l'3Kr:jl- 

^*«:l~6©7;Vn+>'*;Pjj?r:;Ht. lf:::;P 

©(l»Stt¥--efc»»CTt>J;(ri. Sfc, ~R^ 
H-T?fe. S&SViC*a:t3TViT'b<t<. R^ tR» 
:feJ;r;R' iR^ liSVWC»«IL-TV^-5»tlS^LT, 

R' R' 

A* - i- il-A' - Q- A' 



«^©**. «iHi)nx«©*ffl-(t^®w« 

[0 0 0 31 

?£*©ELf!l^©«F:3!»*1t*IH#L-3::j. 5!5fcJii»a 
©#t«l2:oiiT«jt«Wl.fciia*. 563tSt»at© 

[0 0 0 4] ii?-^mtii^1i-^^'f&'^\Z^'5\^-Z%m^1t% 

a©JB{caWLT;ttO. RS!;J16»*t-«iC (I) 
[0 0 0 5] 

[fl:4] 



/ 
\ 



( I ) 



*IBift©ft*»6~2 0©7U-;l'S***>L, #-B 

^JVh, ;)t:^Vi-rnT'b<l:V». fit, A 

r*t#Sfiift7x:^V>©«-&, Ri ~R* li^-tl^tl^J 

*fti~607;P3:^->S. ft*IS7~8©77;u=^;w 
50 Bift»*vni*Bift©:i-75^;v«. H7x-;ps. 

Tf»*. ) . (II) 

[0 0 0 7] 

[fl;5] 

A - Q - B • ■ • (II) 

[0 0 0 8] (iC'f', ARi^BJi, ■t-n^'tiiiB-jea; 
( I ) -cssn^fli^ti*^?) 1 o©**jST&isjsnfc- 

tt*sai&i»5-«jE**-r. ) xttHKic (iii) 

^ [000 9] 

[-fke] 



R» R' 

I I 

C = C - A 



(III) 



[0 0 10] (^tt^. A' H«»*4litti6B»©K« 

«:6-'20©7U-P >aixtt=«©»#«i«*si^ 

Vi. A' «fiSl*^ViliSllB«©S*ic6~2 0©7U 

-;^sx^i-ffi©»*ls««ja^c;«s:5^-r. r* &t;R 



50 



6~2 0©7U-;VS. ->i^DA.:^^->;V«. -is©^# 

mkim^^. M*« 1 ~ 1 0 ©7;V':i^;ws, i 
~2 o©77;u^)i'«x«giJs«ti~i o©7;P3^'> 

S&^^-r. /ifc. R' . R« H|sl--e*>ft;a:oTt)J; 
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5 

[0 0 11] 7|£«?g«*«EL3)S^tt. ±82©j;plc:» 

i*0^», Cul. I TO, Sn02.ZnO«i:t*©SI« 

ii^^ 1 0 nm~l wm, Jf^L<ttl 0~2 0 0 nm® 
[0 0 12] IStftLTtt, tfc*WjBcO/hSU 

&n«. ^n^romawH SUSSEX 

- HS$ittftWO/n«TdW*U < , RJP«ii^ 1 0 
nm~lMm, tJSKfiS 0~2 0 0 nm©l5Htfa 

[0 0 13] ifcViT^ J:EEL3»i^t:felt«56)t)ltb 



(4) #M¥4-3 3 2 7 8 7 

S 

•rst>©T*-5. ;i®g©w$Bi$iz«iiEta;a<, an 

?t)i©«{fifituTtt. ±3a-)eic (I) . a 
I) xt±-«jc (iii)T*t>$ns€^tt*«#ffsn 
■5. 

[0 0 14] CIIT, -»iC(I) ^©R' ~R* li, 

Ba^©iD<p--cfea!SoTt)±<. ^n^n**ji 

JO n-ynhf^PS, i-7'Dtf;i'S. n-:/5';i/S, i- 
:/9"JHt. sec -:r9=^;ns, tert-:/5";Ht. -i'V'^> 
^jp-*, i-'^^^^i^ai. ^:t'^>?;j'», -fvs^v;!^ 
» . Mt*fcl~6©7;V3=^^i^* (p^h^s^*. xh 

ft6~i 8©7U-;i/X (7x^;i/S, if7xx;i'», 

. =y^n^^'y)\>1Sk. M3tl»6~l 8© 

[0 0 15] ifc, R^ ~R< tt, ::n6.(::fiftS©ilS 
^Lfcfc©TfeJ:ti. BPS. Ri ~R* tt, -tn^fnH 

6©7;v^;w«, ^3ti»i~6©r;i'34^j/S, ^i^ft 

7~8©T^;i'=^^;VS. MIIIR6~1 8©7U-;W:t+ 
->S, w^ftl-ewT-WUS. ^*»l~6©7vJl/ 

0 07 'J -;v*;p#x;ps. ft^ft 6 ~ 2 o ©7 u 

5f> :t^'yt})V^=.)l^, ^*ftl~6©7;pn^v'*;k:iP 

x;i.», vfx;u*. 7x'jy*;P3l^x;i.ai. i])V;-^^^ 
{f> «ift«^*7^;v+;i'»tt. 7;p+;i.»B»7'^;u 

Xh:^P->7x:^^;WS^) . 7')-)V-t^'y&mm79 

^^)vmm , 7xx;i.»ii«i77;i^=^;va (7xx;v 

;i'«*lft7xx;i.» v;<^;i'7xx;i.», 
x^;p:7xx;P«;S:£) , 7JHJ+v'KS«7xx;i.S 
{;< h^^v7x-;wa. xh+->7xx;VS;ia 7U 

-;V:t*->Stt«7xX;>S (7x/+i^7xXJW«. 
:f75^Jl.:^+->7xx;p»^p) *«.V^tt7x-;V«1tft 
7xXJl'a CQiD. t7xXij;VS) T*.5. 

'\+>';i'«. x^;i/v'i7D'\^v';v*tf) , 7;i'34^v 
50 «itift->'i'D'\:^^ (pc h+->'->i'PA^->;i.s, 
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(5) 

7 

n 7 (;< ^+->:^79^;^«, xh+ 

m , 7x::i;l/3t«ift:h75^;waS-C*.5. L 10 

7)V^)V^, 7^}-}Vt^i^^, 7xr:;U«, :^79^;^ 

• «l«§*©Vi-rnT'bJ;H. Ri -R< 
' fcJrtfR' tR« Ki:ir5tc«iftLTli5*tife^L 

[0 0 16] -Is. -jR^ (I) tt^roArttliJfti&SVi 
*5VW4«l«SI®7x=W>». H7xr:P>S. p- 

■ry^uy'j^)i'm, 7>h'y±>i^-i)vm. yxi-> 
vv>'j-(}vm. yjL-t]^>'j-i}i^mm<o7u-u>'m 

(=C = CH-) 0)e-&CiBH:*-;i'h, /'^ 

^. R' ~R* ^il^ljljgcl~6®7;^a:^^->S. ^msc 

7~8ffl77;i'*;V», «ift*«litt«tll«CD:J-75^;P 

«j;oatfnitfcK>Ta5.5. ■*ui«7;i^*;uai (/g^ 
;vai, x5';i'«, n-yDt:;i/», i-ynt:;i/*, n 
i sec- t-:^5^ 
-f V'^>5';i'». t-O'fjvm, ^■t^>=s'}v 



WII¥4-3 3 2 7 8 7 

Xh^l^S/*. T'nst^+v'*. i -7'P3}?^->*. T/^^Jl. 

:t*5^», i -■:f'}')i'^^'ylk. sec 
*. t ^v^y^^'m^i'm, t- 
'^>?;i':t+'>S) , 7'J-;i':t4=->* {yx-j^y 
ai. :^75^;P:t-^->*^) . 7->;i'as (.t^)V5.}V^, 7 

■fe^^jp*. ::/nt;:t-;i'ai, :/?u;p»«) , 7>'}\^-t 
+ 77;i/+;i'* K^v;^*, 7i*^;ws 
sf) . 7x;;;i.». *;P4?+->;vai. 7i:'jy 

(I) t?«to3ns-:>pi9^'Jx><>5f»«sfl:-&*»±. 1 

^i-^«t'lC2t3CCi^?Uf=^' > (=C = CH-) 

[0 0 17] -«ic (II) Jc*3ttsARt;B;±. -tn-? 
n±E-jR^ ( I ) T3l5n5ft:^»*>6 1 ■o<r>-^mWL 

V^fecD-el&5. ^ICT. -iRSt (II) {c:felt5Q«^S 

tt, aa7;i'* enisle i H-rt5Bst»ft:-iii*. 

[0 0 18] 
[fl:7] 
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(6) 

— CHj — , ""CHi CHj — I 

- C H ~ C H » - . I 

I C H » - C - C H t 

C H 1 I 

-CHi CHi CHi -. 

-0-CO-0-. 

-OCHiCHtO- . 

- C 0 - C O - . J — V I / — ^ 



4^81^4 -3 3 2 7 8 7 



10 



CHa 



-COCHi CO-. 
- C 0 (C H,),C 0 



-^-©-^(g^D- -D-(g>-0- 



CH,-(0)Hg)-(g>-CH.- 



CBi 



(oHo>c- 




[0 0 19] ^f«r«t>LTV^^». croJ:5IC*S«Sr«J 
B (KP^v (I) ©fl:^*) maiT*56W«) 
t. -Kit (ID TSt)3n^fl:^«s*55?^off«E 

leic (II) r«t3$n5»3tH*«, Mfeg^kSst^Bg 

(Tg) ±#t-^>C:t*«it»-rt. i^-^tf>J^- 

[0 0 2 0] Sfc, (III)4>C0A^ tt^*»6~ 

w55!?»6~2 0O7'J-JV» (7x:2;US, f7x-;l' 

Sl©**ft 6 ~ 2 0 ©7 'J i^P U^^i'JV^. 

~m<^'j^mmmmm^m. enmm i ~ i o ©7;u+;w* 

(^?^;i^», x^;p». n-:/nt:;P», i-T'nt:;!. so 



n->'?;PS, sec -:/^}V3t, te 

rt-y^;l/». 'fv^>^;PS. t-'^>^;PS. ^-t^ 

y^)V^, 'fV'\+2^;i/S^) . ft*ft7~2 0®77 

~i 0O7;kn+'>3l (;>th^^v'». xh+->». :/D 
l^-Tt>«/j:-3TfcJ:VJ. CCT. BlftSttt. 

Si©»^. 7;i'^;u*. 7U-;v:t+v«. 75y»x 

R» o&1tift»HA» iJS^LT, fi?nt>U<H:^fifn 
fflS*IRXtt7^JII8S:}g^LT%>i<. RttfCR' ©# 

±8a©-)RiC (I) , -«it; (II) xfs-ie^ (iidt 
^t>-&n^%^m\t. c I Efea«a(ti:fe(t5ff. igtff 
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11 

BB59-194393 ^iifi)^ t* tCM^SnXt^^. J; ^ 

i;Ta^;ii*<?#5*^. »tL<Bl nm~l 0 ft 
m. #tJfiK(i5 nm~5;!iinO(BH)!*J:V». 
[0 0 2 1] C<:Di:aic*^^JC*Jt«»>t)B«, 

«T w^KSt?* S n5lft3i«filt;:::fe/h*i*-p T t> J: 
[0 0 2 2] ^JC, *«W»C:feW«iE7LttA)Btt, &r 

/cm®S«-C'>4< tfe 1 0-» cm' 3)?;H- • 

JEE C0«1^ a A«i^l«« i L X»m ^ nT -5 O'^ E 
L OjE?Lfl:AHtr«fflSn*^«l©t>®©«*^ 

[0 0 2 3] maAfli:L.T«, gHAtth 'J T^-JW 
(*H»flF»3,112,197 ^Wi»I«^#B8) , 
■y-5;7'/-;i'«»<^ (*@#lfm3.189,447 ^WMS* 
#38) . -i 5 (!t$^BS3 7-1 6 0 9 6 

mm3.m.mnmmm. 1^3,820.989 ^w*b». 113. 

542,544 ^mmm, WAva4b-5 5 5^ii:«, RSI 
- 1 0 9 8 3^iiS, #PBBa5 1 -9 3 2 2 4^^)?®, 
1^5 5- 1 7 1 0 5^iiS. ras 6-4 1 4 
B5 5- 1 0 8 6 6 7^;^«. 1^55-15695 3-^ 
^il, 1^56-3665 &Wj^mm»M) . fcT^^/'J > 

R»<t:ac;tf7>/p>Rsifr (^si^tfiia. 180,729 n 
mmm. mi.m, 746 ^mm^, ni^mms 5 - a s 0 e 

4^4i«, 1^5 5-8 8 0 6 5^^«. 1^4 9-10 5 
5 3 m'j^n. (pI 5 5 - 5 1 0 8 6^i^«. R 5 6 - 8 
0 0 5 1^^«. 1^56-8 8 14 l^iB. 1^157- 
4 5 54 5^4lj«. W5 4-1 1 2 637<*^«. PIS 
5-7 4 5 4 6^4>«^#M) . 7xr:W>i;75 >«! 

m» (*a!^tTm3,6i5,404 nmmm. #i.^B85 1 - 1 

0 105#iia, l^4 6-3 7 1 2#iiffi, 1^4 7-2 



(7) 4*B|sp4-3 3 2 7 8 7 

12 

5 3 3 en^Am. 4$mbh 54-5343 5^ii«, 1^ 5 

4- 1 1 0 5 36^ii«. If 5 4- 1 1 9 9 2 5^ii« 
«#B8) . r U -)V7 S. >Vtm» (*H#»«3. 567. 45 

0 nrntait. m, iso, 703 nmmt. ms, 240. 597 

mm, 1^3.658.520 ^fSai*. m,232.103 ^^iw*, 
ra4,175.96H*ig«l«, 1^4.012.376 ^mmm, 1*^98 

4 9-3 570 2#ii«. 1^39-2757 7^«l. 
<$PIBH5 5- 1 4 4 2 5 0^ii«. ^5 6-11913 
2^4i«. |^5 6-22 4 3 7^4il||, Bai*tlFSl.ll 

JO 0.518 , 75y«tt*;i.3>milK*: 

(*H1$W?S3,526,501 ^WUff^i^JiS) . 

(*B1#fFm3. 257, 203 <*KaB»!fti*trfa«0 

fc©) . x^'j)V7>h7±>mmi^ mMra5 6-4 

6 2 3 4^iiaif#W) . yiU:tU/>Vm» (#MIB 

5 4- 1 1 0 8 3 7^£;«^0W) . fc K7^/>S|4»#: 
(^leffl!^rFm3. 717,462 l^WW 5 4-5 9 1 

4 3^ii«. 1^5 5-5 2 0 6 3^^«. 1^55-52 
0 6 4^4;^«, |g5 5-46 7 6 0^4i«, |rI5 5-8 

5 4 9 5^di«, 1^5 7 - 1 1 3 5 0^^«. 1^5 7- 
20 1 4 8 7 4 9^^«. i|#PB¥2 - 3 1 1 5 9 1 

, x^)u^>timf^ mnme 1-210363 

mStm. 1161-228451 M 6 1 - 1 4 6 

4 2^ii«. 1^6 1 - 7 2 2 5 5^4iS, 1^6 2-4 7 
6A6^{^kn, |B|6 2 - 3 6 6 7 4^4i«. 1^6 2-1 

06 5 2^ii«. 1^6 2-3 0 2 5 5^^«, 1^6 0- 
9 3 4 4 5^i>«, IrI6 0-9 44 6 2^<2;t«, |r|6 0 

- 1 7 4 7 4 9^4i«. 15160-17505 2^^««f 

mttPitbT\t. •>yif>mm#. (*a4*»«49 5o 
so 9 5 0 ^mmm) . u '>y >« 2-2049 

9 6^4i«) . 7r:U >?i^*a^«: (!|$M¥2 - 2 8 2 
2 6 3-l§^«) , Sfc!t*H¥ 1 -2 1 1 3 9 9^^«l« 

[0 0 2 4] *^?gt*5ViTtt. 2:necDft:^!ft*jE?l 

ttA)ItUTttffl1-5J:t*tT*5*t, :k\z^tifijiy 

-< U >fl:-&4fc (#MBS6 3-295696 S^^^^t* 

•j;i'75>fli^«i (*a«pfi^m4.i27.4i2 ^1^\mm. # 

47 MB85 3-27033^4^«. H54-58445^4i 
n, l^5 4- 1 4 9 6 3 4#4;^S. 1154-642 9 9 
US 5-7 9 4 5 O^^ffi. [15 5-1 44 2 

5 0^4i|g. 1^5 6- 1 1 9 1 3 2^ii«. He 1-2 
9 5 5 5 8^4^«, ^6 1 -9 8 3 5 3 |b|6 3 

- 2 9 5 6 9 5^4i«;p#Jie) , ^tcS^«»»H|R7 

[0 0 2 5] 'J >ft:^ift«)ft**a|tLTtt> 

1, 10. 15. 2 0-T•^77xr:;^- 
21H. 2 3 H-:i?;P7W ^iB (II) . 1. 10, 1 
50 5, 2 0-xh77ir:;i'2 IH, 2 3 H-4?;k7>i' > 
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(8) !|#fflip4-3 3 2 7 8 7 

13 14 

MIH (II) , 5, 10, 15, 2 0— rh7^XK> * - 4 ' - [4 (v'- p - h >J;V75 y) xg^UJW 

^'7;V:tn7i:=.;W -2 1H, 2 3H-#;l.7>^ >, Jl^'^^, 4-N. li-i>y 3l-)V7 3. ^ - (2-v'7x 

->ij3>7^'n>'7->:t*'>K. 7;i'5-'^A7^'D r:;nf-;i/) ^>M>. i-:^V^i^-A' -N, N- 

i^T-X «7^'n5^7:::>. 5"4'-i>A7^'n->7r: [0 0 2 6] *3S?|OEL3tt^tr*Jtt2>E?LtaiAJltt. 

»H»75>ft:^iftRiy;x5"'j;P75>'ft;-&'»oft*«»!l i^J ^fc-r-5:it«<-c#«. JioiEJiaxJitLTtDRmn. 

tUTli. N, N, N' . N' -7-hy7^~JIU-4. mzmtR\ti3:^'>ifi. a«tt5 nm~5 tfmT?*-6. CO 

4* -=j7s.yyju=:M N, N' -v7xr:;i.-N, iE?Li£AS«. c:ne.©iE?LaAiiM««-ax(i=a 

N' (3-^g^;i^7xr:;w -4. 4' --;^75y £t±*^&a4-«TlHdKanTt)±viL, fid 

t7xr:;w (TPDA) . 2. 2-tx (4--::;-p- EiEAttX)Bttt8«J«©ft-&*A>C;te«mftAa*« 

hU;i'75/7xr:;p) ■;/a;t>. i, i-fx(4- ■Lfc'bo-rftoT'b.ti.^. *S!M-r^ie.n-5*«iEL 

v'-p- hu;u7 5y7xr:;i.) ->i'a'\^-a->. n, m'TiDm f t l-t. mrzizMmr^m^mt^m^ 

5/t:7x-;v. 1. 1-trx (4-j;-p-hijjV7 ir»u<*«ttcoBi'»«»*fflv»so*WibK ;ncD» 

S/7x-;V) -4-7xr:;Pvi;n-N+-y->, tfX J5:«3t)B©Mi|Bti: UT, 8 - 1 Hp4^x=*^/ U X Xtt 

(4-j;pl5^;l.75y-2-^5^;U7xn;P) yx.~)V 20 ■€•©Sf3^*O^JPi«^♦:«:#^f^^:i*^•r€r5. 

pl^'X tx (4-v-p-h«j;k75/7xr;;W 7 fi, (-«»C8 'J /-;v*&H8-t K 

xr:;k;<a'>. N. N' -v>7xi::;l.-N. N' n*-^:^^/^^) ©:^^k- hS-^tJ^lli^k-h:t=^rS/ 

(4-;?t h:^Pv-7xr:;W -4. 4' -v'75/b;7x /-f Hft^ifer*^. C:©J;5!a:ft^«5aK*ip®«11 

N, N. N' , N' -'Th'yy:s.-}\^-A. 4' tlS. 7 -I" Mb 

-i;75y-:?7x::i;n-5^;v, 4, 4' -trx (i?7 ^©wttTE«|jaa;«ss&-r5t>®T*5. 

x::;V75y) i?:t-H'J7xn;K N, N. N-hU [0 0 2 7] 

(p-S'j;!-) 75 >. 4- (e?-p- h>j;i.75y) * [^ts] 

< O— M t ♦•J n L 0— M t *'} n 

[0 0 2 8] (SC*. MtH*R*3tU. nHl~3© 7;l'5r:'?A. tX (8-^/U/- 

T. i!>;i< t'&2H±©»e^^*iifeS<&^^$-a:5fc«& M». Hx (2 8 -+/ U 7- H 7;l'5- 

tt. -«*fcttH«©^JB^:-rs;:t*<r4r.5t) a, hux (5->i^;i'-8-^^>"jy-;W 7JV5r: 

©T*D, |f»A«Uf'':7A. :?-h'J'i7AS&(±*U'j7A -^/A. 8 -=^/ U y-;l/'J5^':7A, hUX (S-i'nn 

*©7;V'* "J ^JS, vi/^v'9A*fctt*;i/vA':;«© -8-+/uy-;i') mt^u, tfx (s-i'nn-s 

7A*U±S^«, *yi:t4*'>«*fcJ±7Jl'5r:>j7A^ U *;l'>"?A, 5. 7-Pi;o)V-8- 

©±S^)R-^**. -«lC*ffi:/5:+k-hfl;-&«-7»5 4» +/ 'J /-;i'7;i/5X>>A. hUX (5. 7-2^":^nt 

[0 0 2 9] Sfc. Z{±. '»;£<i'b2ti±©<g^»S i»V>e:t*5i2'i?-p*D, ff*lx<l41~5 Onm. 

K?R©-;!7*«7y-;P*fctt75?»5»&*««*IS4jg ff*L<H5~3 0nm*tJ;Vi. 2:©«trR»**(l8-r 

tt^^#»li3irtt©S;a5.S^f«fJpT«ct*SpIlje-C<fe [0 0 3 0] i©tt««©f^»a}4, Xlf>3 

4. «i^±©efe«*<*sviS*Stfftjfci^T!£#j)a +^xh*. ffSL<tt, w 

nzt^^mmtib. ZT*3n.5S^©ftttl 8 IB, fB)felRt^iE?LttAJia:l^«> jH«ad^*Hri. 

-hfl::^^^-^/-^ Nk'&tl&W^-r^t. hUX (8- 50 T. 
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(9) !|*M¥4-3 3 2 7 8 7 

15 16 
[0 0 3 1] [fl:91 

OH 



[0 0 3 2] a» [ftlO] 
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(10) #M¥4-3 32 7 87 

17 18 

C B 



(ir V: ^ 



C H I 



C H .-^ >^ ^ C H , 

C H I 

»,c^ NO^ch. 

[0 0 3 3] 1] 
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(11) «rM¥4 - 3 3 2 7 8 7 

19 20 

CHi 



:::::g>--^-<g::::: 



CH 



•^)c.ch^BmQ^ch.cC^ 



0/ ^u-^ NO^hD 



[0 0 34] 

Mb 12] 50 
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(12) 



«rBIV4-3 3 2 787 



22 




■■"-©ho-"-<P 



[0 0 3 5] 
[ftl 3] 
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[fl2l4] 



(14) 



#ai¥4-3 3 2 7 8 7 



26 



CH, CH, CR, CM, /-y 



t-Bu 



OCHiCRt 



[0 0 3 7] 



t-ll 



t-Bl 



Bi 



[0 0 3 8] 
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(15) 



iI*BI¥4-3 3 2 7 8 7 



(oV \S> 



[0 0 3 9] 



t- Bu 
t Bu 




€B 



t - Bu 

.:,78>--w-"<8::::: 

( t -By; ^-f -r !J-:rf'A) 



° O OCH. W 



CH. 



[0 04 0] 
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(16) 



29 



#BI¥4-3 3 2 7 8 7 



CK.CHi 
CH.CHi 




C- CH 



CH»C 




CKtCHi 
CHiCHi 



C«CH 



CH-C 



CH, 



O 
H* C 



C = CH 



CO 04 1] 



[4, 4' -tfX (2. 2* -v'7xr:;i'tf-;i') 

4, 4' -tfX (:/n^;^?';V) H7xn;V9. OgtS 
T. S«14 0t:T6ltntlDDii««iSffofc. 
JEEHSL-fc. -«feii:lt«, afeJS*9. 5g (IR*8 0 



Ht^ : 97. 0~1 00. Ot: 

yah>«E«^#l« [ iH-NMR (CDC la ) D tC 

5=7. 3~8. 4ppi (m ;8H, tf:7xnU>iS-H) 
i5=4. iMM (d; 4H, J = 2 0 HzC P - i y 
:/U>iO P-CH. 

5=3. Tppii (q ; 8H, Xh4^->S;<^^>-CHj) 
=1. OPPB (t : 12H. Xh^>'^^^;^-CHl) 

[0 0 4 2] 

Mki91 



( C , H . 0 ) , P H , C — <Q!^-"Q^ C H , P ( 0 C I H , ) , 



[0 0 4 3] •C«t»3tl-67'J-k>«^*'J>ft;^i» 
(*X**-h :Mw=4 54. 5) t*t«f8a 

[0 0 4 4] ®5f«K->*/^'Jx-f >ft:^«J®»ji 

±E##w 1 ®T# e.nfc*x4^^- h4. 5 g t^>v 

7x / >5. 5 g Sr. s;;<5';i'X;l'*:+-> H 1 0 0 5 U U 
H;i't»«L'. 2:n{C;«j'J'?A- t-::/h4^vK2. 2 
g^DP^. 7;l':J>ai«T. SjaT4l^|«miJfUfcSI, 

-«4!:«ufc. n^tntm^mtz^^^f^-jv i o o 5 'j 

0 05'J'J>yh;i/T3IsI. m^^X:^i' /-}V I 0 

0 5 'J u y h;PT 3 tftsnx, 7 AWfKSff 

Itfa: 2 04. 5~2 06. 5*C 
^H-NMR (CDCla)lCj;SjBl3£ : 
3=6. 7-7. 3ppB (m ;3 0H, ^jeS^xXiHR- 

H. +i6t:7xxV'>&r;;<?^i;x-f > =c=ch 

-) 

7U*^>«f« : »^SCCioHi« tUTfitToaOT*?.. 
C : 94. 2 3 96 (94. 0 8%) 

H: 5.8 4% ( 5.9 2 W 50 



N: 0. 0 0 5K ( 0%) 

*&, (IR) iKBrmm 

vc-c 1 5 2 0, 1 6 2 0 cm ' 

/Z = 5 1 o^tttfflsnfc. ei±«)::tJ:D, ±iB*j« 

CO 04 5] 

Cfl:2 0] 



c 



CH = C 



[00 4 6] rmt>^ni>4, 4' -tfX (2, 2' - 

i'yxxjvhr-;!.) if 7x::::;v-T?*se:<t*t«[S^!n 

[0047] P^m2 

[4. 4' -tfX (2, 2' -i^ (4-t-:/^;V7x 

x;w E-M H7xx;p©»i*) 

#3^wi(D<ti^i;-c*5. 
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(17) 



4*BI¥4 - 3 3 2 7 8 7 



31 

;i^x;i/*:^r>' K 1 0 0 ^ u u !y h;^Jc»«u> cin^c* 

T. ^fiT4I^M»*fLfc«. -ttttBbfco He^nfc 

fefeasatiBLfc. i o o ^ u u 

(iK*3 5%) 0 ;i©fe<^<Di^«Tji8««tt. aTcoa 

Wul: 2 93. 0-2 96. ox: 
^H-NMR (CDC la ) 

(5=7. 0'-7.4ppni (m ;2 4H. *«7xr:;V5[t- 
H, +.ttf7x-L/>~H) 

(5=6. 9PPI1 (s ;2H, ^^Ux>f> =C = 

CH-) 

3=1. 3ppB (s ;3 6H, t-^^^l^S -C 

(CHs ) s ) 

C : 91. 4 2% (91. 5 0%) 
H : 8. 4 5 % ( 8. 5 0 %) 
N : 0. 0 0 % ( 0 %) 

^9VWt (IR) RiRX^i^h;!' (KBrfcSlfe) 

vc-c 1 5 2 0, leiOcm-^ 

/Z = 7 3 4*t»ffl3nfc. K±(D;it±t). ±E±« 

[0 04 8] 
Wfc2 1] 

t-Bu t-Bu 



CO) (o: 




l-Bu 



[0 04 9] TS^5^En-54. 4' -fX (2. 2' - 

'J (4- t-:^9^;P7xr:;w h*7ir:;VTf* 

[0 0 5 0] ^«a|3 

C4. 4' -Hx (2- (4-t-:/5^;l'7x:z;p) - 
2-7x:=:;Hfr:;W tr^x^ijKDSBS) 

±p2#*fi^3(DT#Snfc*X**-h3. 0 gi4- t 

-:;'f^;k'^>77x/>4. i g*. -:^^f^jux;i.5f;+v' 
H 1 0 0 5 'J u >y h;ncs5«L. ^inir* 'j -^a- t - 



->»n 0 0 5 u u !y «faufciieasaKaL 

ft:. atffltS^iftlS* 1 0 0 5 'J U v h^l/T 3 lei. m^X 

7A«K*fTti. «Jttft»*l. 8 g*#fc (JRipa 8 

M^: 2 02. 0-2 04. or 
>H-NMR (CDC Is) 
10 tf=7. 0~7. 4ppi (m ;2 6H, *«|7x=;HR- 
H, *'Dtf7x-k>-H) 

5=6. 9ppi (s :2H, iJt^^UT'^f^ =C = 

CH-) 

Sppi (s :18H, t-:^^;HI -c 

(CHj ) 3 ) 

C : 92. 3 8% (92. 5 6%) 
H : 7. 1 8 % ( 7. 4 4 %) 
20 N: 0.0 0% ( 0%) 

m!^» (IR) RiRX'<i?h;i. (KBrttSUa) 

vcc 1 5 2 0, 1 6 1 0 cm-' 

/Z = 6 2 2)0«ttfflSnfc. «±<OiltJ:D, ±SE^J« 

[0 0 5 1] 
(ft;2 2] 
t-Bu 

<^ ^ 

t-Bu 

[0 0 5 2] T«t)Sn54. 4' -bfX (2- (4- 

t-:/5^;V7xr:;i') -2-7xr.;vtfr:jW b'7xr. 
[0 0 5 3] ##ta[4 

(4, 4' -HX (2, 2' -v-p h'j;nf-;i.) t: 
40 7xX;K7>»j*) 

(DT U - U U >ft^*«D«jfi 

##Wl(Di:^i;T*S. 

±E##««|4(I)T^5nfc*X**-h4. 0 gi:4. 

4' --:?^5^JU'^>v''7x/>5. 0 g^fe. 5"h5tHn 
yy>6 0^^)^}yh)Uzi^mi', iJW^fi.- t --l/V 
+->H2. 0 g*i0A. T^Wrf^^JST, aS5«i*bfc 

;<^5'/-;i/2 0 05'J'J-/h;P!fcilD^. «Tfflbfcil8 
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(18) 



if$B|^4-3 3 2 7 8 7 



33 

^Jii 5 3-1 5 s'CTftcjfc. *fc::o»*<^iH- 

^H-NMR (CDC la ) 

(5=6. 3-7. 3ppm (m;26H, 3?»!R-HRty^5^ 

Vy'^y CH=C-) 

6=1. 0-2. Oppi (s; 12H, p-hU;M^;PaE 
-CH» ) 



93, 1 0% 
7. 0 4% 
0. 0 0% 



34 

(93. 2 4%) 
( 6. 7 6 %) 
( 0%) 



10 



*C 

H 
N 

(IR) !»JR;^^^h;V {KBrmm 
vc-c 1 5 2 0, 1 6 1 0 cm-^ 
m/Z= 5 6 6dt«ai$nfc. K±(D:itJ:0. _hiS± 
[0 0 54] 

[^1:2 3] 



H »C 



H .C 



[0 0 5 5] T«t)*n54, 4* -tfX (2, 2' - 

[0 0 5 6} ##{q5 il9 
C4. 4' -HX (2. 2* -JJ-p-^ h+>'7xr: 

-hE##« 5 (DT« 6 nfe:i^X h3. 0 g i 4 . 
4' -v-^ h^^v-^^'/^xy >4. 8 B«r. v?^?;!. 
X;V5^=^^-> F 1 0 0 5 U U -y h>»HC^g»U, Z.n\Zi3 'J 

^flT4^pa»Jtt&«, -«iSi:«Lfc. #e,n;tg-& 30 

ft^&atabft:. atai±dE«J&* l O O 5 U U y h;UT 3 
0. iRViT;< -;H 0 0 5 U U 3 

«. 

It^: 218~218.5"C 
^H-NMR (CDC la) 

6=6. 7~7. 3ppm (m ; 2 6 H, *j«7xn;Va- 
H, «f'-i>lf7xr:U'>-H, j>t?'JTW> =C=CH 40 

-) 

«=3. BppB (s ;12H. h+v—OC 

H, ) 

C : 83. 5 1% (83.7 Z%) 
H : 5. 8 9 % ( 6. 0 7 «) 
N : 0. 0 0 % ( OX) 
Sfc, (I R) '^^7.^9 V)V (KBrftJWS) 



C H 



Vc-c 1520, 1620cin-i 

/z = 6 3 o*«i|*ffi$n:rc. «±®j:t.fcD, ±ia^ 

[0 0 5 7] 



[ft 2 4] 
CR,0 



OCIi 




o 




C = CH 



CH-C 



(o: 

CHtO OCBi 
[00 5 8] T*t>Sn54. 4' -tX (2, 2' - 

i^- p h=^^v-7xn;wtfr:;w tf7x-;>T»-5C 

[0 0 5 9] #%M6 

[3, 3' -i?;<5^;i'-4, 4" -IfX (2. 2' -S? 

3. 3' -i?;)l?Jl/-4. 4' -Hx (::^D^:>tg^jW 
t;7xri;n 2gi:S';>'»h'jx?;n 2g4, 7;!^ 

«SS15. 2g (IR*9 7%) C:©fec0O4^«flS 

Sk^ : 90. 5~91. 5*0 
iH-NMR (CDC Is ) 
5=7. 2ppii (s ;6H, t*7x-;H3-H) 
(5=3. Ippi (d; 4H, J = 2 0 Hz(»' P - ^ H;«jy 
f')>^) P-CH,) 

(5=4. OppB (q ; 8H, Xh-4^5^lt/5=^U>-C 
Hi) 
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(19) i|$M¥4 - 3 3 2 7 8 7 

35 36 
(5=1. 2ppB (t ; 1 2H. Xh + >'jSpl^;l'-C ♦ 7 U - k >S## u >fl:^«!> (*;^*^-h) -pft-s^i 
Hi ) t*«i»B^^n&. 
(J=2. 5ppi (s ;6H. If7x-;H|®^?^;P-CH [0 0 6 0] 

3 ) [fl:2 5] 

0 C H 1 O 

(C,H,0)»PH,C— ^>— <^^-C H.P (0 CiH,)» 
.H 



[0 0 6 1] (2>3?SS>';<?'Jx'f >fl;^«r®tte iO«H 
±E##« 6 (D-C#6nfcJh:^**- ho. 7 5 g N 

1/7 1 / >0. 6 g -y^=}'}VX)Vii^^i^ H 1 0 0 5 U 

'J h;Htj§«L., z.ti\zu'}^i.- 1 -:;^h*->Ho. 
a, -efettHbfc. #e.nfcs-&«jc>^^y-;n 0 0 

5 U U «y h;i^SJDA. «Taibfcil8ft*jtjftL.fc. 
jKft^fc* 1 0 0 5 >J U h;l/T3 0, iKtiT;A^'y-;l- 
1 0 0 5 'J 'J 5/ 3 H^^^lCftSH.. 
ffV»« g«E»fe<»*0. 4 5 g*»fc (JR*5 4%) . 

UM,: 20L8~202.8'C 
^H-NMR (CDCI3 ) 

3=6. 9~7. Sppm (m ; 2 6 H. *«7x-;m- 
H, >1'<C.>tf7ir:lx>— H) 

5=6. Sppn (s ;2H, ;<^Ux-<>' =C = 

CH-) 

5=2. 2pp« (s ;6H. +/tt7xr:l.'>- C 

Hi ) 

7C*iJ-«ftt : a^fiiC C41H,. tLTKT©aDT» 

-5. fmfmPmM^^Tlhi>. 30 
C:93. 5 4« (9 3.6 4%) 58 



6. 2 2 % ( 6. 3 6 %) 
0. 0 0 X ( Q%) 
^ft> (IR) ^IR7.^ifh)V (KBrtmm 

Vfc 1 5 2 0, 1 6 1 0 cm-i 

/Z = 5 3 8*?ilftffl3nit. ei±©iltJ:0, ±e*j« 

[0 0 6 2] 

[ft:2 6] 



c 




[0 0 6 3] t?^t>Sn5 3, 3' -y:^^)V-4. 

4' -tf;!; (2, 2' ->?7x-;nf-;w If7x-;u 

[0 0 6 4] ##{H|70 
[0 0 6 5] 
1^2 7] 



C.CH-<g>^ 



[0 0 6 6] 



(Mv-L 0 6 2)(CitHffO> 
40 [{fc2 8] 
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(20) 



!}*M¥4-3 3 2 7 8 7 



37 



38 



CHKOC,H.)« 



CHO 



3 4 8 ) 



[0 0 6 7] o. o->'x5';i^>'7xr:;M5";i'Sl^x4^ 

*-Ml. 2 g( 0. 0 3 TtJW t4-^5^;^-4• - 

*;i' = ;Vtf7x-;U7. 2 g( O. O 3 6t;W SrT;l':i> 

:*fx§tsiET. «l*v^^;^x;^d^+-> 2 o o 5 u u 

hJK'g^*^*. ^UC'A- t-:/h+->H4. 1 g(0. 
0 3 6^;W SJP^tfc. ■€•«)«, afifcT6«fW»#S 

ff -? fcS^, p( y -;v 2 0 0 5 u u i-;i'*iraA. «fa 

fitt^l 28.0 ~1 29. CCTftolt. ^J«*© 'H-* 



* NM R fiUlTCDa 0 T*-5. 
^H-NMR (CDCh) 

5=6. 8-7. 4PPID (m; 19H. 5!r»i|-HXt^j>tg=-U 

7'-i'>-CH = C=) 



(5 =2. Sppm 
[0 0 6 8]® 
[0 0 6 91 
Ht2 9] 



(s ; 3H, ^fJV& -CH3 ) 



[0 0 7 0] ±ffi#^«fij7®7?»e>n/cfb^«j6. 5 g( 

0. D18t;W a:N->^n^^a<K>fa H3. 5g( 0. 
0 1 9^)V) timit^>V^M, 7 g&ESSfl:^* 1 
5 0^UU':/H;Hr««$1i'. ^Wfil 0 0 t:[wTS![U< 

7 0?^) ^^fco IlCD^fb^tlc^Mjiaill 27. 0-1 28. 



CHiBr 



CMw 4 2 5) 



40 



^H-NMR (CDCh) 

i5=7. 6~6. 9ppm (m; 19H, ^SII|-HRr;;<^U 

>-CH=C=) 
i5=4. 5ppn (s ; 2H. :/u^^^JV-CH2 Br) 
[0 0 7 1] (3) 
[0 0 721 
[^t3 0l 
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(21) 1$BIT4-3 3 2 7 8 7 

39 40 



(Mw 4 8 2) 



[0 0 7 3} ±ffi##«7®T^6n&fl:^4»5. 3 g( 
0. 0 1 2 5^)V) CMU>KhUxg=^;H3, 0 g( 0. 0 
7 9*;W SiDil. 7)V-d>-^X9mfS.'r. 1 1 CCT? 

fc. cn*->'J*y;P*9A«« <»ttE:«j*ifift:^i5' 

'A\zmt^f-V> •.7-tVy=l : 1 

fc. *fcC:®fl:-&* 'H-NMKJJjKT©iiOT««>. 
^H-NMR (CDC la) 
(5=7. 0~7.4ppi (m; 18H. »#5S-H) 
«=6.9ppiii (s ; 1 H. ;*^UX'i'>'-CH = C = 
) 

5 =4. Oppi 
($=3. IppB 
d=l. SppB 



(Q 
(d 
(t 



4H, Xh+vS -CHs -) 
2H, -CHj -P J=16Hz ) 
6H. Xh^'>S -CHi ) €> 
[0 0 7 4] ±IB^%{ia5(D'r^5nfe*:7.5i^^-h3. 
8 g ( 0. 0 0 9 3^;p) ^7)V::I>i}xnMy. i^/-^ 
}V7.}V^^'> H 1 5 0 5 U U 5/ hJU'vlMS^SIt. CtWZ 

ilfrE##« 7 or^siifcfl:^* h » 2. o g ( 

0. 0 0 4 9^;W i:*U<:/A- t -:?^h + S/Kl. 2 g( 

s*Jg^*fc;<^'y-;V'7 0 05>j'jy h;v4aA* 



livh. (^jitCHiCli, jtS4 OuXf-d 2 3 OmD) \Z 
TJliSU. 0.9 (lR*2 0Sg) ©7^;P7TX«ft*« 
fc. DS C»!3tJ;OJ:©"bO©Tgli91. 7'CT?*o 
fe. r<0ft:-g-ft(0ilUilltt2 03. 0~2 04. CCT 

20 iH-NMR (CDC h) 

(5 =6. 8 ~7. 9 ppii (m : 5 6 H, HS^^ClS-:^ 9^ U 7^ 
-C>-CH=C=) 

5=2. SPPB (s, 6H, pt^JPi-CHa ) 
S«:ia»TXX'<i' hJP (MS) J:*), B««!KD3*?-f 
:t>tr-i7in/Z=l 0 6 2(D»*»ttWSnfc. Hir^ 
7Cifl»«f lie*ttfiJ«iCi UT C. . He . O t LTKTOa 

C : 92. 3 1% (92. 6 2%) 
H : 5. 4 1 % ( 5. 8 8 X) 
50 N : 0. 0 0 % ( 0 %) 

Sfc. WAm (IR) «JRX'^i'h;> (KBrJieWji) 

vc-c 1 5 2 0, 1 6 1 0cm-^ 

[0 0 7 51 

[<b3 1] 



-CH. 



[0 0 7 6] rat>sti<&fl:^<ft-c*ac:t*t{|BTsn 



[0 0 7 7] *K«1 

2 5mmx 7 Smmxi. I mm0^7Xl6IR±tC I TO 
*3tl««feCTl 0 0nm(OW3Tl!IRU&'b©*aW3fe 



^fi«&tUIR©il«S11 (H**^ft« («c) «) CDS 
N, N' -tfX (3-plf^;l/7xX;W -N, N' -5^ 

7x::i;P [1, 1' -t:7xx;n -4. 4' -v'rs 



TSiJ-ra. S^CWTKf fCT54^rajS«««fe#Sffft 50 > (TPD) S2 0 0mgAn. *fca5^ iJ:/x>SI 
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#-M34, 4' -bfx (2, 2' - j^>'xr:;Vtfz: 
;W lf7x:::;V (DPVBi. ^:i->it:ii^Ji'^- : 
5. 9eV) S2 0 OmgAtlT*a«Sl X 1 0-«P 
a*Til*JEt«:. -t-OSeTPDA0OSIrlB3j?-|-*2 1 
5~2 2 O'CSTJOfRU, TPD*il«aafO. 1-0. 3 
nm/s TaM3£i#aS±ic:«l»LT. IR»6 0 nmCO 

©±{r, t>3-':3<D3t^-h«tDDPVB i &5S>tStL 
T4 0 nm«l)i««L&. iHf*#f±:J^- hia«;iJ 2 4 
Ot:-IfllYiiS»0. 1-0. Snm/s, ai^Mii^fi 

y-KHJ^Lfc. *ir^>J::^5'>«4?-HcKU;^ (8 

-=^^/u/-;i') TJV^-'yL, (Aiq, , -iiryvcx 

^)V^- : 5. 6 e V) & 2 0 OmgAnTK^flltcK* 

-Sr-y Mr«y'fi'-<£5 0 OmgA*l3»«Lfc. -t© 
ab, *^«i£l X 1 O-'-P ai-r«JELT*^&v Alq 
. ®At3fc#-h€'2 3 CC^THnifiU. Alq, *0. 

0 1 ~0. 0 3 nm/s iZ)l!l«4fl[T2 0 nmflSMhlt. 

A*l. 4 nm/s 0«|«iaLKTiiafL5&«)&. ±E*# 
TVir:?i->':^Atfi!(D}i^^SaS<£SKK)i®±tl 5 
OnmlSUiSRSU. Jt(Rj««tUfc. 
[0 0 7 8] wm2 

2 5mmX7 5mmXl. lmm(Di3y7.Si^±\Zl TO 
im^m\ZT 1 0 0 nm©»ST*JKU&>b(OSaM$ 

ji'W^tSfScgHtTi 05>KfT-5fc. :Lomm^^m 

N' -tfX (3-;<?;|/7xrr;W -N, N' -v'7x 
~)V [1, 1" -t:'7x-;W -4, 4' ->'75> 
(TPD) *2 0 0ingAn, *fcj* p t U :/x>KjH 
-HC4. 4* -bT;^ (4- t -"/5=-;W7x-;nfr: 
;W tf7xri;v (DTBPVBl. '1:i->it:r^)l^^ 
-:5. 9eV) S:2 0 OmgAnxK^ltS 1 X 1 0" 
PaiTMBELfc. •€-CDaTPDAD<0WIBjH-h*2 

1 5~2 2 0t:*Tfll3RL, TPDS3R»JM!0. 1-0. 

3 nm/ s -cm^H^^mnzm^LX. «Jf 6 0 nm 

©iEaaABsiuss-iifc. ^iron^wastfifttt^fi-e 

JB©±tC, t>5-0©;i?-hJ;DDTBPVB i S«3t 
)ii:bT4 0nmaB«i«Lfc. ji^^miiJ^- hS* 

*^ 3 3 0 x:xm^mmm. i ~o. 3 nm/ s . x^&s 



(22) i|$M¥4 - 3 3 2 7 8 7 

X {S-^/n /~)V) 7;V5n'i?A (AIq, ) *2 

0 omgAnTjt$«tcg«L&. s^ic, ^u:/^^ 

«<0«SllB3R3i^- KCTi^:*i->-? A U 4^ > 1 g * An. 
*ft:a3^'>i^Xx>'»/^Xirs; htfi^-f-t-^B 0 
OmgAnj|3|?Lfc. iE-oa. Il^«*l X 1 O-'P a 
iT«)EbT*^e. Alqi OAofc3j^-hi&2 3 0"C 
JO *-CjPf!*L, A 1 q.SrO. 0 1-0. 0 3 nm/s ©3i^f 
3i«T2 OnniJij»U]t. SStC. «*0. Inm/s© 

h*>e.Ti!':^->"7A*l. 4 nm/ s ®3t!f*ji« 

Wknm^%^m<OiL\Z 1 5 0 nmWijil^L-. Ml^«a 

[0 0 7 9] 5Qtt^13 

2 5mmX 7 5mmXl. 1 mm©j5f^XSS±lr I TO 

^m^imzx 1 0 0 nm(DW--^-TiWtikhtz.%(r>^mm% 

20 m&mtLft. :i(0WR^^V:fu\^)V7}Vn-}V^\,z 
T 5 iMB, S Cil«**fcT 5 i>Wie^«ft#feff 

*iriTuv:ry>i*j*s (*») •t^A3'f >^r-:^>'^:^ 
;^W3^i^i^©«lst{cTl 05>i«fTo)t. 
«^miiR©ai«^ii (0*n^s« («t) «) 

N' -tfX (3-^?^;P7x-;l/) -N, N' -i?7x 
Cl, 1' -f7x-JW -4, 4' --:^75> 
(TPD) Sr2 0 0mgAn. 1 U :/x>JlJp 

-htr4. 4' -ifx (2- (4- t -:/5';i/7xr: 
30 ;i') - 2-t7xr:;H:;n;i/) tf7in;i/ (tbpvb 
i, 'f:t>fliX:t-JU^-:5. 8 5 eV) i&2 0 0mgA 
nxJE^fllSl XI O-Pa^TfSEEUfc. -^-WSlTP 
DA»3©l!aE!p-h*2 1 5-2 2 CCSTlBikL. T 
P D *||«)iSO. 1 -0. 3 n m/ s Tfa^q^t^^S J:C 
^!I«LT. RJS6 OnmOmaASSrJWSitfc. 

m-r:it;4<. IE?LaA)i©±{C, t>5— 0©:p-hJ; 
OTBPVB i *S^)BtbT4 Onmi«JBasJtUfc. 

iR^^frttJK- hfi«** 2 8 Qx:-Qmmmmm. i ~o. 

4£> 3nm/s, »fiia*ttSfiT*ofc. ntlJtSfllJcD 

motiib, ±3a5!?fcl©±(cX7'>^XXf^-;H!©v 

:/x>»Jt^-htcHUx (8-+/'jy-;i.) tjvs.- 

tJJ^ (Alq. ) *2 0 0mgAnTJtS«fc»«l/ 

':7A'JjJ^>l gSrAtl. Sfcji3iS'>i'X7">MA*X'5r 

hJc«y'r-\'-*5 0 omgAnit3tu&. -eoa, 

*S«S1 X 1 0-< Pa*tf«EL.T*»e> Al q» © 
A-s>fc3K-h«-2 3 OTCSTJnfjftb. Alqa £0.0 1 
50 -0. 0 3 n m/ s ©jR^jiftT 2 0 n mMmhlt, S ^ 



—732— 



43 

1. 4 nm/ s <0mmm&^mii\ymrb1t, ±ffi*«:TT 
i^^i^'>A<l:«®fi^^«««&5!3tl®±fc 1 5 0 n 

[0 0 8 0] mUeMA 

2 5mmX7 5mmxl. lmm©^f9XaiR±t I TO 

«(&rt)ii(03K«i^a (BT^X^^tflf (flc) fi) (DS«[it^ 

N' -tfX (3-;<^;k7i:^;W -N. N' -vyx. 

[1, 1' -H-7xn;W -4, 4' -vT3> 
(TPD) *2 0 0mgAn. *fca5t'J:/x>l83p 

-Ht4. 4' -bf;:^ (2. 2->?-p-hUhrr:;P) 
\i7aL-)V (DTVBi, -f :t>'ffcx;?^;P:¥- : 5. 8 5 
eV) *2 0 OmgAnr^Srtfi&l X 1 O-'-PaS-C 
«£EL.fc. -?-©»TPDA0ffliaffi*-h«2 1 5-2 
2 0'C*Tlia*»b. TPD*il«3*«0. 1~0. 3 nm/ 
s t?a9^$^S«±tC38E«bT, BliP6 0 nmOiE?Ltt 

fc. t)5-o®;p-hJ:0DTVB 1 *fg)tHibT4 

•cmxtm&m. i~o. snm/s, s«sffitt^jaTfc 

/'J/-;W T^PSr^ii^A (Alq> ) S2 0 0mgA 

>i^Xx>'JSA*X^r.y Mcffiy-f ir-&5 0 OmgAn 
««Ufc. -erogb. <t^«l* 1 X 1 0-< P aiT«EU 
T*»^» Alq. ©A-3fc#-h*2 3 O'CS-eJP** 
t. Alqj SO. 0 1~0. 0 3nm/s©i5«aa-r2 
Onrnm^l-^. 3 Sic. «&Q. Inm/sCDjKlSjgfll 

mM<D±iZ 1 5 0 nmStglR^b. Mf^^mtLtz. 

[0 0 8 1J mmm5 

2 5mmx 7 5mmxl. 1 mmO;tf ^XStSilC I TO 
^mmm\zr l O O nmcoj?3-CfiJ»bfcfc©Sr3?^^ 



(23) !|$H¥4 - 3 3 2 7 8 7 

N' -t;x (3-pt5^;i'7i:=;w -n. n' -v^^x 

CI, 1' -t^xriiW -4. 4" -v75> 
(TPD) *2 0 OmgAn, SfcS^^'J :;'x>«5j^ 
-h»C4. 4' -tX (2, 2-i;-p-;* h^^v-^x 

r:;nf-;^) if7x-;i. (dmvbi, ^:t>{cx.^)V 

^-:5. 8 5eV) 4:2 0 OmgAnTH^flfSr 1 X 1 
0-^P a*T«)EEUfe. -eo^TPDAOroWfE^J^-h 
S:2 1 5-2 2 ori-CllQjfeU. TPDSaitaflEO. 1 
-0. 3 nm/s ■paW3&^361£±;t||3tLT, 0196 0 
nm©iE?LaAHS:»IK5-a-&. J:©lBr®««fi«ttS 

ttAB®±lC. t>5— r)OJp-hJ;DDMVB i 

■ i:bT4 0nmtt«jj|«Lfc. hiftflE 

*t 3 2 0 "CT5S«i«*liO. 1 ~0. 3 n m/ s . 

«*;l/i5*'-lcH3£Lfc. i!ct*>J hi:: h u 

20 X (8-^yuy-;v) 7)Vb.-^k (aiqs ) S2 

0 OmgAnTJtSStCi^SLfc. SSC, *U:/x> 

*fca5^'>>yx7^>KA'X'^'^ h(c«'7-fi'-s5 0 

OmgAniSifLfc. ^-©a. Jt^fll* 1 X 1 0-* P a 
*rj«)EEbT*&, AlQj ©Aofc3j?-h*2 3 0*C 
STJraJRL. A I qa i&O. 0 1 ~0. 0 3 nm/s OjRjBF 
^&'Q2 QTiToM^hlt. iiSrO. 1 nm/s © 

h5J> &-=7i^4i-><> ASl. 4 n m/ s ©HlffiSfiE 
5^7 T«jtLte«)&. ±8E#;fr-CTif:^^>''?Aa:«©)g-&^ 
li«SS%7l£M©±(C 1 5 0 nvrmmm^h. 

[0 0 8 2] 

2 Smmx 7 Smmxi. 1 mm©;tf5XSft±tC I TO 
^mmm\ZX l O O nm©ff$1f»KL&fc©*2W3t 
J*S«tLfc. ::©*«fe'i'v:/nif;V7;i'a-;i.«fn:: 
T 5 jii-W, 3 5. 5 ^J-WUi^fttt^&tf 

;*:t^-CUV:ty>Sfe#* («c) •^}•i^3■1•>:J'-:^v^:^ 

;njf5S^i!®sancT 1 0 Mff fc. z. ©aiw3d$« 

40 «&Ttrifi©j||«|IB m> St) ©««[:>]^ 

u :/5^>»©ffiftlrallftjJ?- h icN. 

N' -tfX (3-^f^;V7x:n;i.) -N. N' -v7x 
(1, 1' -tf7x-;U) -4, 4' -xT5> 
(TPD) *2 0 OmgAn. *fca5^U:/x>«JP 
-MC3. 3' 4' -fx (2, 2- 

v7x-)Pt*-)W f7x-;p (DMDP VB i , 'f;*- 
✓"ffcx;^;;!.^- : 5. 8 5 e V) ?£2 0 OmgAnx*^ 
«&1X1 O-^Pa^tfMEEtfc. ^-OftTPDAO© 
t([|B33^-h?£2 1 5-2 2 O-CSTJOlSftb. TPDSil 
50 «affO. 1 -0. 3 nm/ s TaM3Ej$««±lC3!S*L. 
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t!a:<, E?LSEAJio±ir. "bp— 3® hit) DM 
DPVB i £56*)BtUT4 Onm«[)l3t!iitfUfc. mUt 
*ftttJp-hfl«*t3 0 S-CTfil^iMrttO. 1-0. 3 n 

(A 1 q, ) S2 0 OmgAnT*Sfl»tCg*Ufc. S 

«7'f-\'-S5 0 OragAnif«tfc. iE-©a. 
Sr 1 X 1 0 * P a*Tj<EEbT*»5, A 1 Q3 ©Araft; 
jK-hS2 3 O'Ci-pttHSb, Al a3 SO. 0 1-0. 0 
3 nm/s®iE*a*r2 0 nmj|J*b/t. ^eiCs iS 

fc^-IJ^W^ 'J:/x>d?- h*»5vif:^$'i>A*l. 4 n 

'i7At«©s^^»«a*55?t«®±tc 1 5 0 nnmm 

[0 0 8 3] ^jiM7 

2 5mmX 7 5mmxl. lmm©;95XStS±tC I TO 

^mmmzx i o o nmam-^-Tismi^it^o^mm^ 

;*:V^-eUV:t>/>i5ti*S -y-A^-r >^'-:h->3:^ 
Jk^'-tcHJtt^ 'J :/x>*!©filn:J)nfK#- hJCN. 
N' -EX (3-p«^JP7xr:;W -N, N' -v^'x 
n;!. CI. 1' -t7xr:;W -4, 4' -i'TS^ 

(TPD) *2 0 0mgAn. U 
-hC^^tfUr^T^etlfcft^* ( (DPVTPVB 

i) 2 E. '1':t>fl:x;?i;V^- : 5. 8 e V) S:2 0 0in 
gAnT*$iNI*lxl 0-*PaiT«JBELfc. •?■©» 
TPDA0©i}ffiJp-hS2 1 5-2 2 0"C*Tinill* 
t. T P D SitJt^aO. 1 -0. 3 nm/ s 
«±tcil^LT, IfiJf 6Onm0iEAffiAIB?fe»R3li: 
It. ^©^©ll«fi*tt^iaT«ofc. unSH^fllJ; 
r}®Offl-r;it;^<. iE?LffiAHO±fr. ti'i-o©:)^ 
-hJ;0 (DPVTPVB I) 2 E^^3t)iiLT4 0 
nm«ai6«Lfc. ««*#{i:il?-haflP7j^2 2 5"C-C 
ll:afSM[BO. 1 -0. 3 n s . S:Kti«H3Sfi-Cabo 

fc. ::ni(^«<tosiotaL. ±t2%)fc)i©±icxx> 

*)/-fV) yjI'Sr^'^A (Alqj ) ?£2 0 0mgAn 
#-MCVi^:?.i^'?A';#>'l gSAn, 



(24) !Rffflsp4-3 3 2 7 8 7 

i^X7^>llA'xy-y hfcji'7'r-V--Sr5 0 OmgAtlil 
«Lfc. ■€•©«. *^fl*l X 1 0-* P aiT«JELT 

Aid. ©A"3fc#-h*2 3 O-CSTHnSlfttv 
Alq. =60. 0 1-0. 0 3nin/sOS(S3ttafl[T2 On 
mjiSlbfc. «&0. lnin/s©ii««ffri^ 

WrlCfittJOjRSlCiO. fc5-^F©t>J:rx>if?-hA» 

svi/*->>?A«i. 4 nm/ sommmsrmmi^ibib 

fc. J:f3*fr-rviA:^;->OAtjg©iE^^««a*5»t 
S©±lC 1 5 0 nmttSJlJtL, ^lRl«atLfc. 
i^? [0 0 8 4] ^«8 

2 5mmx 7 5mmXl. \mm<r>^y7^WSL±\Z I TO 
S:jfl«fe(CT 1 0 0 nm©»S-eKI«Lfct.©<&3lqgS 

l#««tufc. c:©»««'fV7'pe;U7;V3-;i''4'ic 
:;*:viruv:i-^/>i5fe}|t* («) ■9-A3-i'>^'-:J->a:h 

«*rp|R©«|«gtt (R:*:«Sft*R (») «) ©X«3l^ 
H Jt 1 1 U >H©«irilDf»7|f- h \z N, 

N' -ex (3-;<?^;V7x-;P) -N, N' -X7X 

ri^l— (1. 1' -\iyjL=.)V) -4, 4* -vr5> 
(TPD) S'2 0 0mgAn. 5^ U:/x>«# 

-MC4. 4' -fcfx (2, 2' ->J7xn;n;r:jW 
}iy3L~)V (DPVBl) <&2 0 omgAnrist^tts 
1 X 1 0-< PaS-rWEELit. -eoftTPDAOWMfB 
:i?-h*2 1 5-2 2 ot:*riiii!*u TPD*il»a 
*0. 1-0. 3nm/sT?Sl!^3t«?S«±lril«UT, R 
»6 0 nm©iE?LttASS5SR3Eii-ft:. 

<, mX!LKmo±.\z. "b5-o®#-hir) (DPV 
50 Hi) *^3tJgtLT4 0nma)iS|3&Ufc. mH^W 
ttJp- hJaa[*»2 4 OICTjiS^aSttO. l -O. 3 nm/ 

L, ±K»3tB©±txx>uxx5^-;n?®'rxi'« 
set. Mcx*«5^;>3'-icS5^L./t. ^tc^U7^x> 

Hd^-htHX (8-t Hn+>'+y 'jy-JW Ti"^* 
i^l/A (Mg (Ox) J : -r:t->"fbx:^.;l.4:-5. 5 5 e 
V) *2 0 OmBAnTA^«ti»U&. ^ 

•J >^x>M®ffitT:jn5!ftjp- Mcvi/:^v>:rA>j j)?> 1 g 

S:An, $fcii^^'>i^Xx>*lA-X^r-v MCiS7-r^ 
4W -S 5 0 Omg AniR«bfc. ■€•©«, llE3Sl«S 1 X 1 
0-" Pa*tf«JELTj!i^e. Mg (Ox) 2 ®A-3&JJ^ 
-h*4 1 O'C^-CIIDIKL'. Mg (Ox) 2 ^0. 0 1- 

0. 0 3nm/s®S(8«iifl|T2 0nin|i«Lfc. 3 6 
ir. «*0. 1 nm/sOil»aaET?R|l^fcfittllD«i»fc 
iO, t)5-*®^'J::^x>3j^-h*>6-7j^:?^>":7A4 

1. 4 nm/ s ®SI«jiST?iJiL56J6&. ±fB*fl:?v 
i/^->'t?At«®jg^^««S?&«JtHffl±tC 1 5 0 n 

[0 0 8 5] gQStH|9 
50 2 5mmx 7 Smmxl, lmm®5tf7X*«±lCl TO 
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S;«E»StCT 1 0 0 nm(Dff$Tfi»bfcfcOS2W3S: 
T 5 S & »C*B*«t»ICT 5 ^^IBIieS^«*#*ff ^I'i 

N' -tX (3-;<f^;l'7x-;i') -N, N' -v7x 
(1. 1' -4, 4' ->'T5> 

(TPD) *2 0 0mgAn. ^ita^t'Jr^'x^HjJ^ 

-Hr4. 4' -t;;^ (2. 2' ->?7x-;vtfx;w 

e7ir:;P (DPVBl) * 2 0 OmgAnTS($fflf!& 

1 X 1 0-«PaST«ffb«:. HE-£D«T PDAOWWSB 
3p-hS2 1 5~2 2 OlDSTftlflftb. TPDSji«a 
flro. 1 ~0. 3 nm/ s TS?^iJ$»«±»Cjj|3SbT, R 
*6 0 nmCDiE?LaA«S»SIS-a-fc. 

<. iE?LaEXIi®±t. *>3-:3©j|?-h<kD (DPV 
B 1 ) *56?t»i:LT4 0 nm||»«|3Bfbfc. 5i«*fi= 
ttJi^- hfi«*^2 4 OX:-vmMmmtO. 1 ~0. 3 nm/ 

»/j^-hict:x (8-hHD+v'^-yijy-;w « (c 

UQ» : 'f:t>fl;x:*.;mF— 5. 4 5 e V) 5e200mg 

^'>J/'Xx>3aA*X^ri» hlC«y-1'-\'-Sr5 0 OmgA 
nm^Llt. 1 X 1 P a*T«JE 

tXA^S. Cuqi OA'pfc5j^-hS:4 8 0'C*TjPi» 
L/. CuQt *0. 0 5~0. 1 nni/s©it*aiST2 0 
nmif#L.fc. 3 fi^O. 1 nm/s ©3j|«a«-e 

*i 5 -7 v-? A £1. 4 n m/ s <DiE3i?a«T?3il3j? L Jft 

[0 0 8 6] nmmio 

2 5mmX 7 5mmxl. 1 mm©;*f5XSK±C 1 TO 

J#««tl/fc. ii©«fi«-fv:3'Dt!;w7;P3-;v«f'»c 

«$T^)E©ll«SiC (B:«:|K$S«r («) H) ©S«^ 

N' -b*X (3-;<5';P7x;i;W -N, N' ->?7x 
=:jV- (1, 1' -b*7x::;jU) -4. 4' -v75> 
(TPD) S2 0 0ingAn, *ft:a5t U :^7=>i!5j? 
-h;c4, 4' -tfX (2, 2* -i^ysL-)V\i-)V) 
\f.yai-)V (DPVBi) *2 0 OmgAnTH^HSr 
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1 X 1 0-*Pa*r«)EELfc. -€-©«TPDAI3fflMI2 
d^-h4 2 1 5~2 2 0t;*-Ctini«!U TPD^jH^fiij 

ff6 0 nin©IE?LttA)BSKK31tfc. C©^©*«fi 

<. iE?LttAS©±C. fc'S-OW^H-hJcO (DPV 

B i) *583t»tLT4 Onm«B3«l«L&. 

(4^?- KJaa^**2 4 O'CT3R«]«ffH0. 1 ~0. 3 nm/ 

10 U ±iB^?tJi©±tXT->^XX9'-;l'Ji©VXi^Sr 

«33^-h{cex (8-t KD:^^v+y>jy-;p) (p 

bgj : ^•:t>fl:x:*;;U^-5. 4 5 e V) S2 0 Omg 

xnxM^mzm^hit. astc t'j:^x>«®is*ft 

inill*!}^- h- [Z-^^^'yOl. U > 1 g SAtU 
^>^/'Xx>»A*X'>-5/ htcffif?-f -V-?: 5 0 OmgA 
niS«L.fc. -e©^. *^fll?£ 1 X 1 0-« P a ST«JE 
bT*»6, Pbq. ©A-pfc#-h&2 9 CCiTinSlft 
U Pbqi *0. 0 1~0. 0 3 nm/s©3i;tjia[-C2 
23 OnmmmVtL. $efc. Jg£0. 1 nm/s©3i«3«« 

hiS^^-^if^i^^J^^l. 4 nm/s®il«3i«T«3tL 
i&Ji)fc. ±gd*#-rvif:^v'C7At«®jg^*M«ffiS 

mtmo±.\Z 1 5 0 nm«Jij!il»L. ^*|Pl«at Lfc. 
[0 0 8 7] 1 

2 5mmX 7 5mmXl. 1 mm©:!? 7XS«_hlC I TO 
^m^mzX 1 0 0 nm®W5-CKKb&fc©^3ig^ 

T 5 iJ-IW, 3 5 t T 5 ^^mili$«tft*«ff ^ H 

50 ^^:vi-ruv:tV>gfe?*S: (tt) -tJ-An-f >^'-:)->3:h 
;w559f»!©sit{cTi oi>iwffofc. r®a??3a$* 

«*miS®3R«IUl (B^K^fi* (ft) ») ®««* 
;i'^^-fcH« L t U :/x>«®fittllDj»*- h t N. 
N* -trx (3-;<9^;i'7x-;i') -N, N' -$77x 
(1. 1' -If7x-;V) -4. 4' --J75.> 
(TPD) *2 0 0mgAn. *:t3i'5^U:/x>tt3P 
-hfC4. 4' -bfX (2, 2' -i?7x-;HfXJW 
f7xn;l. (DPVBl) *2 0 OmgAtlTK^SItS 
1 X 1 0-* PaS-C«BEL;t. ^e©mTPDA0©«ll2 
40 5}?-h*2 1 5~2 2 O'C^TlnilftU TPDSKfiirji 
SO. 1-0. 3nm/sTS?«$J$«tS±lCllSLT, Bt 
JP6 0 nm©iE?LttAS5:«!IR3^fc. ^©^©Sffia 

<, maAS®J:fc, fc5-O®d?-hi0 (DPV 

Bi) !£5iS^ieS<!:tT4 0nmttH^tU&. 

tt3}?- hfiS*5 2 4 OTCT^JtaSdO. 1 ~0. 3 nm/ 

L., J:IB»)tB©±CXx>^XX9'-;W«©VXi'€ 
50 l!3}^-h»Ch'JX (8-t HO+5/+/'J/-;k) ;y'J 
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■tTA (Gaqa : ^t^fliX^jl^J^-S. 5 e V) §2 0 

mexnmmhtz. H^ltSl X 1 

Tf«ffibT*i6. Gaqa OAo/!:*- h*2 9 Ot:* 
TTinHfeU GaQi SO. 0 1~0. 0 3nin/sCDll3Sai 
«T2 0 nm||3»L-fc. S^IC. «*0. 1 nm/ s OJI 

>3l?- h *^ ^ V -> -i? A 4 n m/ s ©Jl^jiar-C 

hit, 

[0 0 8 8] ^091 2 

2 5mmx 7 Smmxi. 1 mm0^7X*«±C I TO 

)V^- »C Hit U^: U >IS©fittJin3llft#- h CN. 

N' -tfX (3-;<5';U7x=;W -N. N' -v'^x 
ziJP- (1, 1' -tf7x:rj0 -4, 4* --:;T5> 
(TPD) S2 0 0ingXn, *fca5* U :/x>»3p 
-Mr4. 4' -tfx (2, 2' -v7x-;nfr.;v) 
k*7x-;l. (DPVBi) =£2 0 OmgAnT«£S«Sr 

1 X 1 o-« p aSTjftELfc. -ero«TPDAO®«ria 

3j?-hS2 1 5~2 2 01C*TftH»U, TPD*«3|fi« 

SO. 1 ~0. 3 nm/ s TSM3t^«fe±JC3R«LT. K 
jP6 0 nni©iE?LitAB*»BI^-&t. 

<. iE?LttAIBO-hK> t)5-t?fiD!l?- hiD (DPV 

ttJ)?- hiaa*i2 4 o'c-vmmTSLsm. i ~o. 3 nm/ 

li[3j?-hJc:h'JX (8-t:KD4^>':lr/"J/-;W -f^ 
v'a.'i'A (I na. : 'f:i-><ki*;V^-5. 5 eV) * 

2 0 OmgAnTjit$«iciE«t;t, ^'J::^5' 

^^©gStSDSS^^- h t Vi/^v"? A U 3H> 1 g *A 

5 0 OmgAnfl«t&. -tODS^, JltS«l*l XI 0 * 

P aiTittffiLT*^6, Inqj OA-DfeiJ?- h$ 3 1 
S'CS-CJO^L, I nqsSrO. 0 1~0. 0 3nm/s<0 
i(l«aAT2 Onm^«Lfc. ^^.tC, ffi&O. 1 nm/ 
s ©3«t«]i«T?l^l^ca*fiilllj»ifeC J; 0. fe^-^CD* 
•J:/5*>:}^-h^'^Ty^>-'>A€'l. 4 nm/s©if« 
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[0 0 8 91 §jtdil{H|l 3 

2 5mmX 7 5mmXl. lmm©3tf 9Xllfei:lZ I TO 

^mmmzx i o o nm©w3T?»Btt&fc©&a?«3r 

JtSffitLit. Ji©»ffi*^-V7'nfcf;U7;i/3-;p>t>jr 

i*:VirUV:tV>ffiJ?S: («i) •y-An-f >:5'-:J->3± 
10 «Srp|E©«^g|t (B*«^g« (1*) «) ©Sfijix 
N' -fx {Z-^^)\'y:c~)V) -N, N' -i?7x 

(1. 1* -f7x:i;W) -4. 4' -v'r5> 
(TPD) *2 0 0mgAn. *fc»5^'J:/7'>«# 
-htC4. 4" -ex (2. 2' -y7x:i;Hf:^JW 
tf7xr:;U (DPVBi) S: 2 0 0 mgAtlTJt$fl|* 

1 X 1 G-< PaiT?«JELfc. -ew^TPDADroWffi 
J}?-K*2 1 5-2 2 OtiTiPffeU TPD*iE«a 
SO. 1-0. 3nm/sTaW3t^««±t::^3iUT> M 

a> JP6 0nm©iE?LaAJiS:KW$-li-fc. C:©B#©a«S 

<. iE?iaAilO±C, fed— 3©j|«-hJ;0 (DPV 
B I) ^^^mLhXAOnmmmm^hft. m^4k^ 
Hd^-hia**J2 4 0X:r3«»ii*tt0. l-O. 3nm/ 

±fB5l3tS©J:fcX7^>^XX^-;V5!©VXi'S: 

jasp-hth'JX (2-^^?^)l^-8-hHo+->+y'J 
yjVS-'^A (Al (mq) 3 :-1':t>ftx:?i 
30 ;V^-5. 5 5 e V) S: 2 0 Omg AtlTA^ttlCitJib 

it. s^Jc. tu:/x>Ji©fi*i!)nS!fc3j^-Mcvii':^-> 
"^'aujj^^i g*An, sfca^^'>'i^'xx>^f^•xy 

V htfi^-f •^-SS 0 OmgAtUilJBfUfc. 
JtSlfiS; 1 X 1 O-* P a^rMffiLT^ie.. Al (m 
q) . ©Aofcd^-h£3 0 0'CSTlinJRL> Al (m 
q) . *0. 0 1-0. 0 3 nm/sOKI^3iSTf 2 Onm 
jSI«Ufc. 25e.lC, «40. lnm/s©3iJ!«a«Trai^ 

^i^^v"t7ASI. 4 nm/ s ©il«jSaTilSUS6Je) 

ji©±{c 1 5 0 r\mnmmmh. ni^mmt.\yit. 

[0 0 90] »fi«14 

2 Smmx 7 5mmxl. lmm©:tf7XS<l±tC I TO 
*il«fe{CT 1 0 0 nm©»^?T»RL;tt>©*iSW3£ 

r©««S:'fy7'Dfcf;V7;Vn-;Vtt>{c 

;*:iri-cuv:ry>i5fei*& (<*) -y-An-f >;^'-:^->3:^ 
;n»^»9f«©«iifcTi o^MWffofc. ^©aw^s 

«*ittllS©^»gft (B*J^2f?ft*R (m ») ©«s* 
5» ;k^-tcH^;^^>j:/x>«©aSi3rof»5t?-hk:N. 
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N' -k'X (3 -N, N' ->77x 
(1. 1' -If^injl/) -4, 4* ->?75> 
(TPD) S2 0 0mgAn, ^fc^^t U 
-MX 4. 4' -tfx (2, 2' -v?7xr;;i^t'-;W 
\dyy.-)V (DPVBi) * 2 0 0 m g AnTX?S«* 
1X10" P aS-tf«JIL«:. -t-oaTPDAOOWE 
2 1 5-2 2 0*0 S-riinllkL, TPD*||3i« 
«0. 1~0. 3 nm/s-?3?B3£j#ai«±taf«L.T, R 

<s jE?LttA)B<0±IC. 'b5-t3CD:j?-h±0 (DPV 

B 1) ^%%mLLXA 0 nm«SII«Ufc. 

ttJp- hil«*t2 4 O-CTiE^jiftttO. 1 ~0. 3 nm/ 

»3j?-Mrh'Jx (2-;<^;V-8-t Hn+->+y "J 
/-;V) -OJ^-^A (In (mq) . : :t>YbX:^;W 
^-5. 5 e V)S2 0 QmBXnx%^m\zmiSLtc. 



!Rffflip4-3 3 2 7 8 7 

«*1 X 1 0"Pai-e«)ELT*i6, I n (mq) i 
<DAr?&3)?-hS3 1 S-CSTlinflSU In (mq) , 
*0. 0 1 ~0. 0 3 nm/ s ©jR^SSIT 2 0 nmi|3ff L 
fc. Se>IC. fi&O. lnm/s®5||«3iK-eif«ftCfifii 

ASl. 4 nm/ s ©3ll«a*Tril«LM»&, ±E 

1 5 0 nmUlJJISL. JtlR]««t Lfc. 
[00 9 1] J±««l~8 

ll««ltra«ICEL*^*fP«Lfc. 
[0 0 9 2] JtliEffQ 
f53t)i3 0nm. ffi«»3 0 nmiLfc^l ^ 

[0 0 9 3] 
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<f4fitJ67W*-5. 40 
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: 1 0 0 c d • m-»05»flEJc^>tS-a-fct# 

cmj6»e.l. 3X 1 0« V/cmiT4. 2X 1 0* V/c 
ffl OOcd •m-''*»5x— :?>i^S:105J^refT-:>fc. SO 



I'T, lOJQIffJe 1 0 0 c d ■ m-' fcgSJtL. 2 4^MiS 

CO 0 9 51 
[^2] 



—738— 



55 
» 2 S 





UK {c4/i* ) 


UltA 1 


7 0 


XlkiRi 2 


4 0 


M 3 


5 0 


U1lk9l A 


5 S 


nun 5 


4 0 


1^ 6 


4 0 




4 0 




6 5 




5 0 


|g tl M 1 0 


4 0 


X Jb ffl 1 1 


6 0 


X JKM 12 


6 0 


^ Ik Ml 13 


5 0 




6 0 


11. jM a 


1 0 




1 5 


itttM S 


1 5 


IttUffi 4 


1 0 


itttW 5 


1 


6 


1 5 


7 


S 




1 0 


itttM 9 


3 0 



(29) !f$ffl¥4 - 3 3 2 7 8 7 

56 

[0 0 9 6] K±tc^bfc<±:5i-. mmnit. 

[0 0 9 7] 



20 



30 



—739— 



